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(57) Abstract 

The invention relates to a method of manufacture of a composite product comprising at least one layer of reinforced woven material 
and at least one layer of PTFE foil or ePTFE foil, where the foil or foils are laminated together with the layer or layers of woven material 
under the use of heating and pressurising, where the composite material subsequently is cooled to a fully or partly fixed state. According 
to a preferred embodiment the composite is fixated by means of one or two co-operating pressure surfaces under a relative high pressure. 
By the invention a form stabile composite material having a considerably enhanced E-module is achieved. 
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Method of manufacturing a composite material 
Background art 

The invention relates to a method of manufacture of a 
5 composite material according to the introductory part of 
claim 1 , a composite product according to the 
introductory part of claim 9 and an apparatus for 
performing the method according to the introductory part 
of claim 11 . 

10 

Composite products comprising a reinforcing woven 
material and a PTFE foil are used for many different 
industrial purposes. Within the chemical industry, this 
kind of material is for example used for vessels, 

15 compensators, containers, conveyor belts and chemical 
barriers in general that must be able to resist strong 
chemical and thermal impacts. This is likewise the case 
within power plants, the food industry and many other 
applications where reliable and strong mechanical and/or 

20 chemical properties are also important. 

In a composite material of the above kind the interaction 
between materials in the composite will create the 
properties that makes the composite material suitable for 
25 a given application. Typically, the woven material will 
improve the mechanical properties during a thermal impact 
whilst the applied PTFE foil or foils will constitute 
barrier properties that can be maintained even under high 
temperatures . 

30 

However, it has proven difficult to obtain a proper 
"balance" between the individual components of the 
composite material during its manufacture. This is 
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because a composite product typically shrinks relatively 
much during the manufacturing, so that the final end 
composite product displays significantly different 
dimensions than those of the original laminated product. 
This is in particular a problem in relation to the 
manufacture of composite products with pre -determined end 
dimensions, just as there is a tendency for the composite 
product to bend or wrinkle particularly in the edge 
regions . 



Apart from the problem in itself that the composite 
shrinks or in other ways are disfigured, it is also a 
problem that it can be difficult to predict which 
dimensions the end product actually obtains. This results 
often in that the composite product, where it is 
possible, must be machined further after the lamination. 
This further treatment such as machining results in 
material waste just as it most often is not possible to 
carry out the further treatment of a product in an 
2 0 automated manner. 

Furthermore, it must be mentioned that the material waste 
as a result of the shrinkage of the material in itself is 
so high that it is a significant factor in the final 
25 production price. An laminated assembly to composite 
produce of the above kind can shrink with more than 10 %. 

A way of improving the manufacturing process is by adding 
to the woven material an extra layer of coating on the 
opposite side of the provided lamination of PTFE foils. 

This solution however makes the manufacturing process 
more expensive in itself, results in an increased use of 
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material, and finally results in that the finished 
composite materials are increased in thickness and 
weight . 

5 Disclosure for the invention 

By, as disclosed in claim 1, to cool the composite 
material subsequently to a fully or partly fixed state, a 
composite material with an improved form stability, 
reduced shrinkage and an enhanced E-module is obtained. 

10 

By reducing the shrinkage for the PTFE of the composite, 
a better form stability for the product as a whole is 
hereby obtained, since the woven material typically is 
very sensitive to shrinkage by lamination with a foil. 

15 

The main purpose, that is to obtain an improved form 
stability, is thus a very important factor in connection 
to a precision produce of composite products, conduit 
linings, compensators, conveyor belts, tank liners, 
2 0 containers or similar applications, where a poor form 
stability results in that the finished product shrinks 
with a relative large and not fully determined 
percentage . 

25 This is also the case where the composite materials, in 
for instance chemical plants, is combined with form 
stabile components with known dimensions, since iz can be 
tremendously difficult to predict the dimensions of the 
finished composite product. 

30 

A fixation of the composite could as an example be 
carried out by expanding the composite in a frame, and 
then carry out a cooling by the use of a gas or a liquid. 
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3y the invention it is preferred to let the cooling take 
place as quickly as possible after the heating. 

5 3y a reinforcing woven material is understood for 
instance glass fibre fabric, PTFE fabric, PTFE coated 
glass fibre fabric or other materials. However it is 
preferred in many applications to use glass fibre fabric. 
By a ePTFE foil is meant an expanded PTFE foil. 

10 

According to the invention, by fixation in full or partly 
of the composite during the cooling, it is further 
possible to regulate or control the shrinkage of the 
finished product. This is of major importance in relation 
15 :o products where high dimensional requirements are 
requested of the end product . A part of the cooling 
process can for instance be carried out in a fixed state, 
whilst another part of the cooling process can be carried 
out in a non- fixed state. 

20 

It is understood that the invention can be carried out as 
a sub-process of a total process, since in is possible to 
manufacture a composite material with one added layer of 
foil and fabric at the time, so that a mult i - layered 
25 composite material can be manufactured by laminating one 
layer to the composite at the time. 

Besides there is achieved the significant advantage that 
the finished composite material according to the 
30 invention in itself exhibits a significantly reduced 
shrinkage of the end product relative to the added foils 
and fabrics, which means that the utilisation degree can 
be enhanced by at least 10 %. 



m 
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Moreover, a major trimming of the edge regions can be 
avoided, whereby the waste of material in this relation 
is reduced. 

By, as described in claim 2, to let the cooling be 
carried out over a period of time of approximately 0.1 to 
240 seconds from a temperature of 300 to 420 °C to a 
temperature of about 5 0 °C, an advantageous and practical 
embodiment of the invention is achieved. 

It is preferred for many of the used material thickness 
that the time period is approximately 2 0 to 120 seconds 
from a temperature of 380 to 400 °C to a temperature of 
about 50 °C. 

It is understood that the time and cooling process is 
very dependent on the thickness and the properties of the 
individual components . 

It should be emphasised that the cooling can be done 
rather quickly, whereby the combined cooling and fixation 
is vary attractive in connection with automatic and 
continuous manufacturing processes . 

It is further understood that improved results can be 
achieved by performing a cooling according to the 
invention over a part of a temperature interval, just as 
it is understood that the best result, however, first 
will be achieved when cooling over the whole temperature 
interval, i.e. from a given high temperature to a wanted 
end temperature . 
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By. as described in claim 3, to let the composite 
material be subject to a tension during the cooling, an 
advantageous embodiment of the invention is achieved. 

3y, as described in claim 4, that the composite material 
undergoes a combined cooling and pressure operation by 
" eanS f ° r P^ssure application, an advantageous 
embodiment of the invention is achieved, since the means 
for pressure supply fixates the composite material during 
the cooling, which results in a solid improvement of the 
form stability. Specifically, a particularly high E- 
module can be achieved for the final composite product, 
just as a good form stability is achievable. This means 
for instance that the shrinkage of a composite material 
15 manufactured according to the invention will be 
significantly reduced. By certain types of products the 
shrinkage can be reduced with a factor 10-15 and the E- 
module can be enhanced by a factor 5. 



10 
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The achieved fixation by means for pressure supply also 
means that the composite can be cooled during a very high 
pressure, as the composite hereby is fixated "in a 
controlled manner during the entire cooling. This high 
cooling pressure results firstly in that the form of the 
composite is maintained during the cooling in its final 
shape, and secondly that the cooling takes place much 
more quickly across the surface. An improved contact 
between the means for pressure supply and the composite 
thus leads to an improved mutual heat transport, whereby 
the cooling of the composite can be accelerated. 

3y, as described in claim 5, that the means for pressure 
supply is provided with cooling means, a particularly 
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advantageous embodiment of the invention is achieved, 
since it has been discovered that this combined cooling 
and pressure application results in an optimal result 
with respect to the produced composite materials. 
Firstly, a product with improved shrinkage properties is 
achieved, secondly, the product can be produced with a 
relative uncomplicated control. 

As mentioned above, an improved contact between the means 
for pressure supply and the composite thus results in an 
improved mutual heat transfer whereby the cooling of the 
composite can be accelerated. 



By, as described in claim 6, that the pressure supply is 
15 provided continuously by means for pressure supply 
comprising at least one roller, there is established a 
commercially advantageous possibility of providing a 
continuous production of a form stabile composite 
material and/or a high E-module. 

20 

The production can further be carried ouc in a relative 
high speed. 

By, as described in claim 7, that the pressure supply is 
2 5 provided intermittently by means for pressure supply 
comprising a pressure surface, there is achieved a 
particular advantageous embodiment of the invention, as 
the pressure supply applied by a pressure plate can be 
completely controlled in the sense that any supplementary 
30 tension in the foils or the surface direction of the 
composite in many applications can be totally avoided. 
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The pressure supply can be provided by controlling only 
one parameter, i.e. the pressure provided by the means 
for pressure supply. By using this pressure surface it is 
avoided that the diffusion properties are influenced 
uncontrollably by simultaneous tension in the foils or 
the composite. 



As a pressure surface is in this connection for instance 
understood a plate, just as a pressure surface can be in 
10 the shape of a form. 



It is preferred according to the invention to use a 
relative high surface pressure, since the fixation 
thereby becomes better during the cooling. As an example 
15 a pressure of 0.1 - 20 N/mm 2 can be used. 



A high surface pressure on the composite material during 
the cooling will result in improved material properties 
both with respect to the form stability and performance, 
just as shrinkage in the flow direction in the continuous 
process is reduced,, as the composite due to the use of a 
pressure plate also is held in its longitudinal direction 
during the cooling. 



By, as described in claim 8, that the composite material 
is cooled under a substantively uniform pressure over the 
surface by a cooling surface, a possibility is achieved 
to obtain a composite material having uniform shrinkage 
properties over the entire surface. 

By, as described in claim 9, that the product comprises 
at least one foil layer of PTFE or ePTFE foil and at 
least one layer of reinforcing woven material, a product 
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is achieved possessing a high E-module and other 
advantageous material properties. 

A further advantage by a composite product of the above 
5' mentioned kind is that the edge properties become 
improved considerably, as a reduced shrinkage of in 
particular materials that consist of for instance a layer 
of PTFE foil laminated without the use of the teaching 
according to the invention would have a tendency to curl 

10 or "wrinkle" in the edges of the composite product. This 
disadvantage is partly equalised by the improvement of 
-he shrinkage properties, that is less shrinkage, just as 
the fixation of the composite during the cooling improves 
the resulting form stability overall in the product - and 

15 -hereby also in the edge sections. 

3y, as described in claim 10, that the reinforcing woven 
material consists at least partly of glass fibre fabric 
or PTFE coated glass fibre fabric, a particular 

2 0 advantageous embodiment of the invention is achieved. The 
invention has proven itself particular advantageous with 
respect to the relative high sensibility compared with a 
laminated PTFE foil. It has proven possible to produce 
composite products, e.g. discrete components, endless 

25 webs of the composite etc., without that the dimensions 
of the final products divert substantively from the 
original form of the composite in its non-final state. 

Under all circumstances it is possible according to the 
30 invention to obtain a larger degree of predictability 
with respect to the shrinkage . 
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The drawings 

In the following, the invention is further described 
under reference to the drawings, where 

fig. 1 shows a preferred embodiment of the invention, and 
where 

fig. 2 shows a further embodiment of the invention. 
Preferred embodiment 

In figure 1 a schematic view is shown of a preferred 
automated embodiment according to the invention. 

In the viewed embodiment, the shown apparatus is fed by 
endless webs of PTFE foil 1 and PTFE coated glass fibre 
fabric 2 from a roll of PTFE foil 3 and a roll of PTFE 
coated glass fibre fabric 4. The finished composite 9 is 
wound up on a roll 10. 

According to the viewed embodiment the webs 1 and 2 
perform a relative movement relative to the apparatus and 
the rollers 3, 4 and 10 are rotated by not shown 
forwarding means in an intermittent movement in between 
two co-operating heated pressure surfaces 5 and 6. These 
pressure surfaces 5, 6 are in the shown embodiment 
connected to not shown hydraulic pressure- and movement 
means and adapted to perform a relative movement to and 
from the two webs 1 and 2 . 



30 



The above stepwise movement in the longitudinal direction 
essentially corresponds to the pressure surfaces 5, 6. 
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When the stepwise movement has fed two new partial 
lengths of foil 1 and glass fabric 2 in between the 
pressure surfaces 5, 6, the pressure plates 5, 6 will 
move against the webs and perform a combined pressure and 
heat treatment so that the foil 1 and the glass fabric is 
joined together in a lamination. 

According to the viewed embodiment, the foil and the 
glass fabric is heated to a temperature of approx. 380°C 
- 400°C under a pressure of 0.1-20 N/mm 2 . 



When the lamination is completed the pressure surfaces 5, 
5 are moved away from each other and the now laminated 
composite is moved in an intermittent movement in between 
15 two co-operating cooling means. 

The cooling means will over a time period of 20 - 120 

seconds cool the composite to a temperature of about 50°C 
and applying a pressure of 0.1 - 20 N/mm 2 . 

20 

When the lamination of the partial length is completed 

the pressure surfaces are moved apart and the composite 
web is rolled up on a roll. 

25 It is understood that the above described process is a 
continuous process where a cooling of a partial length is 
carried out simultaneous with the heating of the 
preceding partial length. 



It is moreover understood that the different process 
parameters can be adjusted and optimised to the 
properties and thickness of the chosen materials. 
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It is thus within the scope of the invention to vary the 
temperature and the time intervals with respect to the 
applied materials and the wanted result. 

5 It is likewise understood that the composite also could 
be applied a multiple of lamination and glass fibre 
fabric layers until the wanted thickness and the wanted 
material properties are achieved. 



10 



In fig. 2 a further embodiment of the invention is shown. 



In the shown embodiment the apparatus is fed by endless 
webs of PTFE foil 1 and a PTFE coated glass fibre fabric 
2 from a roll of PTFE foil 3 and a roll of PTFE coated 
15 glass fibre fabric 4. The finished composite 9 is wound 
up on a roll 10 . 



According to the shown embodiment the webs 1 and 2 
perform a relative movement relative to the apparatus and 

20 the rollers 3, 4 and 10, that are rotated by means of not 
shown forwarding means in a continuous movement in 
between two co-operating heated pressure surfaces in the 
shape of rollers 15 and 16. These rollers 15, 16 are in 
the viewed embodiment connected to not shown pressure 

25 means. 



When the continuous movement has fed the two new partial 
lengths of the foil 1 and the glass fabric 2 in between 
the pressure rollers 15, 16, the pressure rollers are 
3 0 moved relative to the webs and apply a combined pressure 
and heat impact so that the foil 1 and the glass fibre 
fabric are joint together in a lamination in a continuous 
movement . 
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When the relevant part of webs have been moved away of 

the rollers they are laminated and are forwarded in 

between two co-operating pressure surfaces 7, 8 that are 
5 provided with cooling means. 

The cooling means will over a time period of e.g. 0.1 
seconds cool the composite to a temperature of about 50°C 
whilst under pressure. 

10 

The composite is finally wound up on the roll 10. 

It is understood that many different types of apparatuses 
can be designed for the performance of the invention. 

15 

As an example thereof, it can be mentioned, that the 
corresponding pressure surface arrangement displayed in 
dotted lines could be omitted. 
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PATENT CLAIMS: 

1. A method of manufacture of a composite product 
comprising at least one layer of reinforced woven 
5 material and at least one layer of PTFE foil or ePTFE 
foil, where the foil or foils are laminated together with 
the layer or layers of woven material under the use of 
heating and pressurising, 

10 characterised in that the composite material 
subsequently is cooled to a fully or partly fixed state. 

2. A method according to claim 1, characterised in 
that the cooling is carried out over a period of time 
15 of approximately 0 . 1 to 240 seconds from a temperature of 
300 to 420 °C, preferably 20 to 120 seconds from a 
temperacure of 380 to 400 °C to a temperature of about 5 0 
°C. 



20 3. A method according to claim l or 2, 
characterised in that the composite material is 
subject to a tension during the cooling. 

4. A method according to claims 1-3, characterised 
25 in that the composite material undergoes a combined 
cooling and pressure operation by means for pressure 
application. 



5. A method according to claims 1-4, characterised 
in that the means for pressure supply is provided with 
cooling means. 
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6. A method according to claims 1-5, characterised 
in that the pressure supply is provided continuously 
by means for pressure supply comprising at least one 
roller. 

7. A method according to claims 1-6, characterised 
in that the pressure supply is provided intermittently 
by means for pressure supply comprising a pressure 
surface . 

8. A method according to claims 1-7, characterised 
in that the composite material is cooled under a 
substantively uniform pressure over the surface by a 
cooling surface. 

9- A composite product manufactured according to the 
claims 1-8, characterised in that the product 
comprises at least one foil layer of PTFE or ePTFE foil 
and at least one layer of reinforcing woven material. 

10. A composite product according to claim 9, 
characterised in that the reinforcing woven 
material consists at least partly of glass fibre fabric 
or PTFE coated glass fibre fabric. 

11. An apparatus for manufacture of a composite material 
comprising at least one layer of reinforcing woven 
material and at least one layer of PTFE foil or ePTFE 
foil, where the foil or foils are laminated together with 
the layer or layers of woven material under the use of 
heating and pressurising, as the apparatus comprises 
means for lamination of the composite material by a 
combined pressure and heat supply, 
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characterised in that the apparatus further 
comprises means for fixation of the uncooled or at least 
only partly cooled composite material and with said means 
co-operating controllable cooling means. 

5 

12. An apparatus according to claim 11, 
characterised in that the means of the apparatus 
for fixation and the associated controllable cooling 
means comprises at least one pressure surface including 

10 integrated cooling means. 

13. An apparatus according to claim li, 

characterised in that the means of the apparatus 

for fixation and the associated controllable cooling 

15 means comprises at least one roller having integrated 
cooling means. 
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Claims 
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Industrial applicability (IA) 


Yes: 


Claims 
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2. Citations and explanations 
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Re Item V Reasoned statement under Article 35(2) with regard to novelty, 
inventive step or industrial applicability; citations and 
explanations supporting such statement 

1. The following document (D) is referred to in this communication: 

D1: GB-A-1 451 824 

2. Prior art does not teach the subject-matter of independent claims 1 , 9 and 1 1 . 
Thus they are regarded to be novel and to meet the requirements of Article 
33(2) PCT. 

None of the in the international search report cited prior art documents reveal 
an apparatus, a method or a composite in which means are involved for 
fixation of the not-cooled composite product before and especially during 
cooling for reducing shrinkage. 

3. In the light of the disclosure in the prior art, the solution proposed by the 
present application cannot be regarded as involving an inventive step. 
Therefore, claims 1, 9 and 1 1 do not meet the requirements of Article 33(3) 
PCT. 

3.1. The technical problem to be solved by the present invention was to improve 
form stability during manufacturing (page 3, lines 6-9). 

3.2. In order to solve the posed problem, the skilled person would turn to closest 
prior art document D1 (column 1, line 34 to column 2, line 89; column 3, lines 
3-5; examples; figures) where a method for cavity-free manufacturing of 
laminates is described. A semifinished product is produced from fiber- 
reinforced material and a textile web material under pressure at a temperature 
from 150-300 °C. To prevent shrinkage the hot laminate is cooled under 
pressure. The fibre-reinforced material is selected from the group of several 
olefin polymers and chlorine-containing polymers such as polyvinyl chloride, 
polyvinylidene chloride and chlorinated polyolefins and the textile web from 
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glass fibers mats. 

The only difference between closest prior art document D1 and the application 
is that the latter discloses polytetrafluorethylene whereas D1 also mentions 
halogenated olefinic polymers but chlorinated olefines instead of fluorinated 
olefines. This difference appears to be merely a chemical alternative which 
provides similar advantages towards non-halogenated polymers. 
Consequently, "the invention consists merely in selecting a small number of 
chemical compounds from a broad field" (see the Guidelines C-IV, 8.8. C1)(iv) 
PCT). 

3.3. Dependent claims 3-8, 10 and 12 do not appear to contain any additional 
feature which, in combination with the features of any claim to which it refers, 
meet the requirements of the PCT with respect to novelty and inventive step, 
because the described manufacturing procedure appears to be merely a well- 
known alternative producing method (see the Guidelines C-IV, 8.8. C1) PCT). 

4. Prior art does not teach or suggest the subject-matter of dependent claims 2 
and 13. Thus, they are regarded as to be novel and inventive according to 
Article 33(2)(3) PCT. 

5. The claimed invention appears to be industrially applicable and therefore 
present application meets the requirements of Article 33(4) PCT. 

Re Item VII Certain defects in the international application (form or content) 

1. As required by Rule 5.1 (a)(ii) PCT, it is appropriate to not merely identify 
documents D1 to D4 (see page 3, lines 5-7) but also to discuss the relevant 
background art disclosed therein briefly (see also the Guidelines C-ll, 4.4 
PCT). 

2. As required by Rule 5.1 (a)(ii) PCT pior art should not merely be disclosed in 
the introductory part of the description on pages 1 to 3, but the document(s) 
should be identified in the description of the background art. 
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Re Item VIII Certain observations on the international application (clarity) 

1. The application does not meet the requirements of Article 6 PCT, because 
claims 1,10 and 1 1 are not clear. The term "partly" renders the scope of the 
invention unclear, since it is not apparent at the moment 

- to what extend the composite material is "fully or partly fixed" during 
cooling (claim 1); 

- to what extend the composite product is made from "partly" glass fibre fabric 
(see claim 10: "partly ... consist"). Moreover, the term "consist" means in 
general patent English that the woven material is exclusively composed of 
glass fibre fabric. 

- at what temperature the composite should be when fixed by fixation means 
(claim 1 1 : "uncooled or at least only partly cooled composite material", see 
also page 4, lines 16-19, page 5, last paragraph). 

2. The application does not meet the requirements of Article 6 PCT, because 
claim 2 is not clear. The wording "from a temperature of 300 to 420 °C, 
preferably 20 to 120 seconds from a temperature of 380 to 400 °C to a 
temperature of about 50 °C" renders the scope of the invention unclear, since 
it is not apparent at the moment which temperature should be achieved after 
the period of time. For examining reasons the passage on page 5, 2nd and 3rd 
paragraph are referred to in this communication for issuing an opinion about 
novelty and inventive step of this claim. 

3. The words "about" and "approximately" in relation to numerical values render 
claim 2 and the corresponding passages in the description (e.g. page 5, 2nd 
and 3rd paragraph; page 11, line 18; page 13, line 8) unclear (Article 6 PCT, 
Guidelines C-III, 4.5a PCT). 
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Fremgangsmade til frems til ling af et komposit materiale 
Teknikkens baggrund 

Opfindelsen angar en fremgangsmade til fremstilling af et 
5 komposit materiale som angivet i krav l's indledende del, 
et komposit produkt i krav 9's indledende del samt et 
apparat til udovelse af f remgangsmaden ifolge krav 11' s 
indledning. 

10 Komposit produkter omfattende et f orstaerkende 
vaevsmateriale og et PTFE - folie anvendes til meget 
forskellige industrif ormal . Indenfor den kemiske industri 
anvendes materialet saledes til eksempelvis kar, 
kompensatorer, beholdere, transportband og kemiske 

15 barrierer generelt, der skal kunne modsta kraftige 
kemiske og temperaturmasssige pavirkninger . Dette gaelder 
ligeledes inden for kraftvaerk, f odevareindustrien samt 
mange andre anvendelser, hvor der ligeledes laegges vaegt 
pa palidelige og staerke mekaniske og/eller kemiske 

20 egenskaber. 

I et kompositmateriale af den ovenstaende type vil de i 
kompositten indgaende materialer tilsammen give de 
egenskaber, der g0r kompositten egnet til en given 
25 anvendelse. Typisk vil vaevsmaterialet tilf0re forbedrede 
mekaniske egenskaber under temperaturbelastning, mens det 
eller de indgaende PTFE-folier vil tilve j ebringe 
barriere-egenskaber, der kan opretholdes under relativt 
h0je temperaturer . 



30 



35 



imidlertid har det vist sig at vaere vanskeligt at opna et 
fornuftigt "samspil" mellem de i kompositten indgaende 
komponenter under f remstillingen af kompositten, da et 
kompositprodukt typisk vil krympe relativt meget under 
fremstilling, saledes at det endelige slut- 
kompositprodukt har vaesentligt forskellige dimensioner 
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end det oprindelige ikke laminerede produkt . Dette er 
sasrligt et problem i forbindelse med fremstilling af 
kompositprodukter med fastlagte onskede dimensioner, 
ligesom det ma konstateres, at kompositproduktet sasrligt 
i randomradetne har tendens til at b0je eller kralle. 

Udover at det i sig selv er et problem at kompositten 
krymper, hvadenten det drejer sig om en f ormindskelse 
eller f orlaengelse, er det ligeledes et problem, at det 
kan vaere vanskeligt at forudse hvilke dimensioner 
slutproduktet egentligt opnar. Dette medf0rer typisk, at 
kompositten, hvor det er muligt, skal bearbejdes 
yderligere efter lamineringen . Denne yderligere 
forarbejdelse giver dels anledning til materialespild, 
ligesom det som oftest ikke er muligt at foretage den 
videre forarbejdning af et produkt automat iseret . 

Yderligere skal det anf 0 res, at materialespildet som 
resultat af materialets krympning i sig selv er sa hojt, 
at det spiller en vaesentlig faktor i den endelige 
produktionspris. En sammenlamineret komposit af den 
ovennsevnte type kan krympe mere end 10%. 

En made at forbedre f remstillingsprocessen er at til fore 
vcfivsmaterialet et ekstra lag coating pa den modsatte side 
af de palaminerede PTFE-folier. 

Denne losning er imidlertid fordyrende for 
fremstillingsprocessen i sig selv, medforer et storre 
materialeforbrug, og medforer endeligt, at de faerdige 
kompositmaterialer bliver for 0 gede i tykkelse og vaegt. 

Opfindelsens baggrund 

Ved, som angivet i krav 1, at afk 0 le kompositmaterialet 
efterf0lgende helt eller delvist i en fikseret tilstand, 
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opnas et kompositmateriale med en storre f ormstabilitet, 
reduceret krympning og et f oroget E-modul . 

Ved at nedsastte krympningen for det i kompositten 
indgaende PTFE, opnas dermed en bedre f ormstabilitet for 
det samlede produkt, da vavsmateriale typisk er meget 
folsomt overfor krympning ved laminering med et folie. 

Det overordnede formal, dvs . at opna en forbedret 
formstabilitet, er saledes en meget vaesentlig faktor i 
forbindelse med en praacisionsudf arelse af 

kompositkomponenter, rorgennemf cringer, kompensatorer , 
transportband, tankliners, beholdere eller lignende 
anvendelser, hvor en manglende formstabilitet medf0rer, 
at det faerdige produkt krymper med en relativ stor, men 
ikke helt fastlagt, procentdel. 

Dette gaelder eksempelvis ogsa, hvor kompositmaterialer i 
eksempelvis et kemisk anlag skal kombineres med 
formstabile komponenter med kendte dimensioner, idet det 
kan vaere sardeles svaert at "gaette" dimensionerne pa det 
faerdige kompositprodukt . 

En fiksering af kompositten kan eksempelvis foretages ved 
at udspaende denne i en ramme, og ef terf 0 lgende foretage 
en afkoling ved hjaelp af en luftart eller en vasske. 

I forbindelse med opfindelsen foretraekkes det at lade 
afk0lingen forega sa hurtigt som muligt efter 
opvarmningen . 

Med et forstaerkende vaevsmateriale forstas eksempelvis 
glasvaev, PTFE-vaev, PTFE coated glasvaev eller andre 
tilsvarende materialer. Det foretraekkes dog i mange 
anvendelser at anvende glasvaev. Med et ePTFE-folie 
forstas et ekspanderet PTFE-folie. 
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Det er ifolge opfindelsen, ved at fiksere kompositten 
helt eller delvist under afk0ling, ligeledes muligt at 
styre eller kontrollere krympningen af det faerdige 
produkt, hvilket er meget vaesentligt i forbindelse med 
produkter, der stiller store krav til dimensionerne af 
slutproduktet . En . del af af kelingsf orlobet kan 
eksempelvis foretages i fikseret tilstand, mens en anden 
del af afkolingsforlobet kan foretages i ikke-f ikseret 
tilstand. 

Det er under f orstaet , at opfindelsen kan udoves som en 
delproces af en samlet proces, idet det er muligt at 
fremstille et kompositmateriale med et adderet lag folie 
og vaev af gangen, saledes at et flerlags 
kompositmateriale kan fremstilles ved at laminere et lag 
til kompositten af gangen. 

Derudover opnas den vaesentlige fordel, at det faerdige 
kompositmateriale i sig selv ifolge opfindelsen har 
undergaet en vaesentlig mindre f ormindskelse af 
slutproduktet i forhold til de tilforte folier og 
vaevsarealer, hvorfor "udnyttelsesgraden" kan for 0 ges med 
op til mindst 10%. 

Derudover undgas en kraftig beskaering af randomraderne, 
hvorfor materialespildet i denne forbindelse reduceres . 

Ved, som angivet i krav 2, at lade afk 0 lingen foretages 
over en tidsperiode pa tilnaermelsesvis 0,1 - 240 
sekunder fra en temperatur pa 300-420 °C til en 
temperatur pa tilnaermelsesvis 50 °C, opnas en fordelagtig 
og praktiske udf orelsesf orm ifolge opfindelsen. 



Det foretreekkes for flere anvendte materialetykkelser, at 
tidsperioden er pa tilnaermelsesvis 20 - 120 sekunder fra 
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en temperatur pa . 380-400 °C til en temperatur pa 
tilnasrmelses 5.0 °C . 

Det er under forstaet, at tids- og af kolingsf orl0bet 
afhasnger meget af tykkelse og egenskaber af de indgaende 
komponenter . 

Det skal dog understreges, at afkolingen kan foretages 
ret hurtigt, hvorfor den kombinerede afkoling og 
fiksering er meget attraktiv i forbindelse med 
automatiserede og kontinuerlige f remstillingsprocesser . 

Det er ligeledes underf orstaet , at der kan opnas 
forbedrede resultater ved at udove en afkaling ifolge 
opfindelsen over et deltemperaturinterval , ligesom det er 
underforstaet, at det bedste resultat dog oftest vil 
opnas ved afkoling over hele temperaturintervallet, dvs . 
fra en given haj temperatur, til en 0nsket 
sluttemperatur . 

Ved, som angivet i krav 3, at lade kompositmaterialet 
udsaettes for et traek under afkolingen, opnas fordelagtig 
udf orelsesform if0lge opfindelsen 

Ved, som angivet i krav 4, at udsaette kompositmaterialet 
for en kombineret afk0ling og trykpavirkning af midler 
til trykpavirkning, opnas er saerlig fordelagtig 
udf0relsesform if0lge opfindelsen, idet midlerne til 
trykpavirkning fikserer kompositmaterialet under 
afkblingen, hvilket medforer en staerkt forbedret 
formstabilitet. Helt specif ikt kan der opnas et saerdeles 
hojt E-modul for det endelige kompositprodukt , ligesom 
der kan opnas en god formstabilitet. Dette medf0rer 
eksempelvis, at krympning af et kompositmateriale 
fremstillet ifalge opfindelsen vil vaere kraftigt 
reduceret. I visse produkttyper vil krympningen kunne 
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reduceres med en faktor 10-15 ligesom E-modulet kan 
foroges med en faktor 5. 



Den opnaede fiksering ved hjaelp af midler til 
5 trykpavirkning medforer ligeledes, at kompositten kan 
afkoles under et meget hojt tryk, idet kompositten 
saledes bliver fikseret kontrolleret under hele 
afk0lingen. Dette hoje af k0lingstryk medf0rer dels, at 
komposittens form bliver fastholdt under afk0ling til sin 
10 endelige tilstand, og dels at afk0lingen forega langt 
hurtigere over f laden. En forbedret kontakt mellem midler 
til trykpavirkning og kompositten medforer saledes en 
forbedret indbyrdes varmetransport , hvorved afk0lingen af 
kompositten kan accelereres. 

15 

Ved, som angivet i krav 5, at udforme midlerne til 
trykpavirkning med k0lemidler, opnas en saerlig 
fordelagtig udforelsesform if0lge opfindelsen, idet det 
har vist sig, at denne kombinerede afk0ling og 
20 trykpavirkning giver et optimalt resultat i forhold de 
fremstillede kompositmaterialer . Dels opnas saledes et 
produkt med forbedrede krympningsegenskaber , ligesom 
produktet kan fremstilles under en relativ ukompliceret 
styring. 

25 

Som anf0rt ovenstaende vil en forbedret kontakt mellem 
midler til trykpavirkning og kompositten saledes medfore 
en forbedret indbyrdes varmetransport, hvorved afk0lingen 
af kompositten kan accelereres. 

30 

Ved, som angivet i krav 6, at ud0ve trykpavirkningen 
kontinuerligt ved hjaelp af midler til trykpavirkning i 
form af mindst en valse, opnas en 0konomisk fordelagtig 
mulighed for at foretage en kontinuerlig produktion af et 
35 formstabilt kompositmateriale og/eller et h0 j t E-modul. 
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Fremstillingen kan ligeledes fortages i et relativt hojt 
tempo . 

Ved, som angivet i krav 7, at udave trykpavirkningen 
stepvist ved hjaelp af midler til trykpavirkning i form af 
en trykflade, opnas en saerlig fordelagtig udf orelsesf orm 
ifolge opfindelsen, idet en trykpavirkning udovet ved 
hjaelp af en trykflade for det forste kan kontrolleres 
fuldstaandigt i den forstand, at supplerende traek i folier 
eller komposittens fladeretning i flere anvendelser kan 
undgas helt. 

Trykpavirkningen kan saledes udoves ved styring af kun en 
parameter, dvs . trykket ud0vet af midlerne til 
trykpavirkning. Ved at anvende denne trykflade undgas 
saledes, at dif fusionsegenskaberne pavirkes ukontrolleret 
ved samtidig traekpavirkning i folier eller komposit. 

Med en trykflade forstas i denne forbindelse eksempelvis 
en decideret flade, ligesom en trykflade kan udgores af 
en form. 

Det foretraekkes ifolge opfindelsen at anvende relativt 
hoje fladetryk, da fiksering under afkolingen saledes 
bliver bedre . Der kan eksempelvis anvendes fladetryk pa 
0.1 - 20 N/mm 2 . 

Et hojt fladetryk pa kompositmaterialet under afkolingen 
vil saledes give forbedrede materialeegenskaber bade med 
hen'syn til f ormstabilitet og performance, ligesom 
krympningen i komposittens f remf oringsretning i den 
kontinuerlige proces nedsaettes, da kompositten som 
resultat af anvendelse af en trykflade ogsa fastholdes i 
dennes lasngderetning under afkolingen. 
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Ved, som angivet i krav 8, at afkole kompositmaterialet 
under et i hovedsagen uniformt tryk over fladen ved hjaelp 
af en af kolingsf lade, opnas mulighed for at opna et 
kompositmateriale, hvis krympningsegenskaber er ens over 
hele fladen. 

Ved, som angivet i krav 9, at lade produktet omfatte 
mindst et folielag af PTFE eller ePTFE-folie, samt mindst 
et lag f orstaerkende vaev, opnas et produkt med et hojt E- 
modul og i 0vrigt fordelagtige materialeegenskaber . 

En yderligere fordel ved et komposit produkt af den 
ovenstaende art er, at randegenskaberne bliver vaesentligt 
forbedret, da en nedsat krympning af specielt materialer, 
der bestar af eksempelvis et lag PTFE-folie 
sammenlamineret uden udnyttelse af opfindelsens lasre, har 
tendens til at "kr0lle op" i randen af kompositproduktet . 
Den ulempe bliver dels opvejet ved at 
krympningsegenskaberne bliver bedre, dvs. mindre 
krympning, ligesom fiksering af kompositten under 
afk0lingen forbedrer den resulterende f ormstabilitet 
overalt i produkter, og dermed randsektionen . 

Ved, som angivet i krav 10, at lade det f orstaerkende vaev 
udgores helt eller delvist af glasvaev eller PTFE-coated 
glasvaev, opnas en saerlig fordelagtig udf orelsesf orm 
ifolge opfindelsen, idet opfindelsen har vist sig saerlig 
fordelagtig i forbindelse med glasvaevs relativt store 
f 0 jelighed i forhold til et sammenlamineret PTFE-folie. 
Det' har saledes vist sig, at det er muligt at fremstille 
komposit produkter, dvs. diskrete komponeneter, endel0se 
baner af kompositten etc., uden at dimensionerne af det 
endelige produkt afviger vaesentligt fra den oprindelige 
form af kompositten i dens ikke-endelige tilstand. 




PC I/O K 9 3 /CO 



Under alle omstaendigheder er det ifolge opfindelsen 
muligt at fa en storre grad af f orudsigelighed med hensyn 
til krympning. 

Figuren 

Opfindelsen vil i det f0lgende blive beskrevet under 
henvisning til tegningen, hvor 

fig. 1 viser en foretrukken udf 0relsesf orm ifolge 
opfindelsen, og hvor 

fig. 2 viser en yderligere udf 0relsesf orm ifolge 
opfindelsen. 

Udfjarelseseksemplet 

Pa fig. 1 ses en principskitse af en foretrukken 
automatiseret udf orelsesf orm ifolge opfindelsen. 

Det viste apparat bliver i den viste udf orelsesf orm fodet 
af endelose baner af PTFE-folie 1 og PTFE coated glasvasv 
2 fra en rulle PTFE-folie 3 og en rulle PTFE-coated 
glasvav 4. Den faerdige komposit 9 er oprullet pa en rulle 
10. 

Ifolge den viste udf orelsesf orm udf0rer banerne 1 og 2 en 
relativ bevaegelse i forhold til apparatet og rullerne 3, 
4 og 10 roteres ved hjaelp af ikke viste midler 
fremforingsmidler i en stepvis bevaegelse ind mellem to 
samvirkende opvarmningstrykf lader 5 og 6. Disse 
trykf lader 5, 6 er i den viste udf 0 relsesf orm forbundet 
med ikke viste hydrauliske tryk- og bevaegelsesmidler og 
er indrettet til at foretage en relativ bevaegelse til og 
fra de to baner 1 og 2 . 



Den ovennaevnte stepvise bevaegelse svarer i hovedsagen til 
trykf laderne 5, 6 i laengderetningen . 
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Nar den stepvise bevaegelse har fort to nye dellaengder af 
foliet 1 og glasvaevet 2 ind mellem trykfladerne 5, 6 vil 
trykfladerne bevaege sig mod banerne og udove en 
kombineret tryk- og varmepavirkning, saledes at foliet 1 
og glasvaevet sammenlamineres . 

Ifolge den viste udf orelsesform opvarmes foliet og 
glasvaevet til en temperatur pa ca. 380°C - 400°C under et 
tryk pa 0.1-20 N/mm 2 . 

Nar lamineringen er fuldendt vil trykfladerne 5, 6 
bevaeges fra hinanden og den nu sammenlaminerede komposit 
vil i en stepbevaegelse fremferes ind mellem to 
samvirkende trykflader 7, 8, der er udformet med 
kolemidler . 

Kolemidlerne vil over en tidsperiode pa 20-120 sekunder 
afkole kompositten til en temperatur pa omkring 50°C og 
et tryk pa 0.1-20 N/mm 2 . 

Nar lamineringen af dellaengden er fuldendt vil 
trykfladerne 5 og 6 bevaeges fra hinanden og kompositten 
vil blive oprullet pa rullen 10. 

Det er underforstaet, at den ovenfor beskrevne proces er 
en kontinuerlig proces, hvor en afk 0 ling af en dellaengde 
foretages sidelobende med opvarmningen af en foregaende 
dellaengde . 

Det er ligeledes underforstaet, at de forskellige 
procesparametre kan justeres og optimeres til de valgte 
materialers egenskaber og tykkelse. 

Det vil saledes vaere indenfor opfindelsens rammer at 
variere pa temperatur og tidsintervaller under 
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hensyntagen til de anvendte materialer og det onskede 
faerdige resultat. 

Det er ligeledes underf orstaet , at kompositten ogsa kan 
pafores flere laminat- og glasvaevslag indtil den onskede 
tykkelse og de onskede materialeegenskaber er opnaet . 

Pa fig. 2 ses en yderligere udf orelsesf orm ifolge 
opf indelsen . 

I den viste udf orelsesform bliver apparatet f0det af 
endelose baner af PTFE-folie 1 og PTFE coated glasvaev 2 
fra en rulle PTFE-folie 3 og en rulle PTFE-coated glasvaev 
4. Den fasrdige komposit 9 er oprullet pa en rulle 10. 

Ifolge den viste udf 0 relsesf orm udforer banerne 1 og 2 en 
relativ bevaegelse i forhold til apparatet og rullerne 3, 
4 og 10 roteres ved hjaelp af ikke viste midler 
fremforingsmidler i en kontinuerlig bevaegelse ind mellem 
to samvirkende opvarmningstrykf lader i form af valser 15 
og 16. Disse valser 15, 16 er i den viste udf 0 relsesf orm 
forbundet med ikke viste trykmidler. 

Nar den kontinuerlige bevaegelse har fort to nye 
dellaangder af foliet 1 og glasvaevet 2 ind mellem 
trykvalserne 15, 16 vil trykfladerne bevaege sig mod 
banerne og udove en kombineret tryk- og varmepavirkning, 
saledes at foliet 1 og glasvaevet sammenlamineres i en 
kontinuerlig bevaegelse. 

Nar banerne er beraget vaek fra valserne, ville disse vaere 
sammenlamineret og fremfores ind mellem to samvirkende 
trykf lader 7, 8, der er udformet med kolemidler. 
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Kolemidlerne vil over en tidsperiode pa eksempelvis 0.1 
sekund afkole kompositten til en temperatur pa omkring 
50°C under tryk. 

Kompositten vil af slutningsvis blive oprullet pa rullen 
10. 

Det er underf orstaet , at der kan designes mange 
forskellige typer apparater til udovelse af opfindelsen. 



Eksempelvis kan nsvnes, at det stiplede korresponder 
trykf ladearrangement kan udelades. 
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K R A V 

1. Fremgangsmade til f remstilling af et komposit produkt 
omfattende mindst et lag f orstaerkende vaevsmateriale samt 
mindst et lag PTFE-folie eller ePTFE-folie, idet foliet 
eller folierne sammenlamineres med laget eller lagene af 
vavsmateriale under opvarmning og tryk 

kendetegnet v e d, at kompositmaterialet 

efterf0lgende afkoles helt eller delvist i en fikseret 
tilstand. 

2. Fremgangsmade ifolge krav 1, kendetegnet 
v e d, at afkolingen foretages over en tidsperiode pa 
tilnaermelses 0, 1 - 240 sekunder fra en temperatur pa 300- 
420 °C, fortrinsvis 20 - 120 sekunder fra en temperatur 
pa 380-400 °C, til en temperatur pa tilnaermelses 50 °C . 

3. Fremgangsmade if0lge krav 1 eller 2, kendeteg- 
net v e d, at kompositmaterialet udsaettes for et 
trask under afkolingen 

4. Fremgangsmade ifolge krav 1-3, kendetegnet 
v e d, at kompositmaterialet udsasjttes for en kombineret 
afk0ling og trykpavirkning af midler til trykpavirkning. 

5. Fremgangsmade if 0 lge krav 1-4, kendetegnet 
v e d, at midlerne til trykpavirkning er udformet med 
kolemidler. 

6. Fremgangsmade if 0 lge krav 1-5, kendetegnet 
v e d, at trykpavirkningen udaves kontinuerligt ved hjaelp 
af midler til trykpavirkning i form af mindst en valse. 
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7. Fremgangsmade ifolge krav 1-6, kendetegnet 
v e d, at trykpavirkningen udeves stepvist ved hjaelp af 
midler til trykpavirkning i form af en trykflade. 

5 8. Fremgangsmade ifalge krav 1-7, kendetegnet 
ved, at afk0le kompositmaterialet under et i hovedsagen 
uniformt tryk over f laden ved hjaelp af en af k0lingsf lade . 

9. Komposit produkt fremstillet i henhold til kravene 1- 
10 8, kendetegnet ved, at produktet omfatter 

mindst et folielag af PTFE eller ePTFE-folie, samt mindst 
et lag f orstaerkende vaev. 

10. Komposit produkt ifolge krav 9, kendetegnet 
15 ved, at det f orstaerkende vasv udg0res helt eller delvist 

af glasvaev eller PTFE-coated glasvaev. 

11. Apparat til fremstilling af et komposit materiale 
omfattende mindst et lag f orstaerkende vaevsmateriale samt 

20 mindst et lag PTFE-folie eller ePTFE-folie, idet foliet 
eller folierne sammenlamineres med laget eller lagene af 
glasvaev under opvarmning og tryk, idet apparatet omfatter 
midler til sammenlaminering af kompositmaterialet under 
en kombineret tryk- og varmepavirkning, 

25 kendetegnet ved, at apparatet yderligere 
omfatter midler til fiksering af det uafk 0 lede eller kun 
delvist afk0lede kompositmateriale og med disse midler 
samvirkende styrbare k0lemidler. 

30 12 .'Apparat if0lge krav 11, k e n d etegnet ved, 
at apparatets midler til fiksering og samvirkende 
styrbare k 0 lemidler omfatter mindst en trykflade med 
integrerede k0lemidler. 



35 
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13. Apparat ifalge krav 11, kendetegnet ved, 
at apparatets midler til fiksering og samvirkende 
styrbare kolemidler omfatter mindst en valse med 
integrerede kolemidler. 
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SAMMENDRAG 

Opfindelsen angar en f remgangsmade til f remstilling af et 
komposit produkt omf attende mindst et lag f orstaerkende 
vaevsmateriale samt mindst et lag PTFE-folie eller ePTFE- 
folie, idet foliet eller folierne sammenlamineres med 
laget eller lagene af glasvaev under opvarmning og tryk, 
idet kompositmaterialet ef terf olgende afkoles helt eller 
delvist i en fikseret tilstand. 

Ifolge en foretrukken udf orelsesf orm, fikseres 
kompositten ved hjaelp af en eller to samvirkende 
trykflader under et relativt hojt tryk. 

Ifolge opfindelsen opnas et f ormstabilt kompositmateriale 
med et stasrkt foroget E-modul . 



(Fig. 1) 



